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[#gf»*<0|£ffl] 

[ftSl] * (5 0) T^oT, 

>*D7l"f (100) SI lomifilill (7 0 0, 8 
00) t, IS 2 omffiii (7 0 0, 8 0 0) t Zffiz.. 

mu**') r w d o o) t4, 

|g*«±lcSBS$tl.-i>^^';-t;W (1 3 0) <D7l"f 
(10 0) t, 

flE^^'J-b^ (13 0) KiMi£-£;ri-£«&Olj§l O* 

HE** 'J** (13 0) C«*Sft*tt»0*2 0* 

# (12 0) 

me* i <nmw (iio) (± ttrie^ 2 o s# (120) 

tmtl^^V-b^ (13 0) KiSV»T5aiU 

tuieis 1 wmrn (700, 800) t4, wftrn 1 0* 

#(110) »Ca*?»Ctt^**L, »*?3*Lfc*l<*>* 

#(110) K£l 0#&*Wifc£^£&£<k^prf&-r- 

*»>, t»fe*i wmat»»4, if^^'JTi/i (1 0 

* (7 5 0, 8 5 0) ItE^lWiaS-tvt 20 

(750, 850) i±, mia^ 1 o#&*m»s£fiii 

L, tfTE^'J TU-f (10 0) l*]<7>zSJS^l&£li«1- 

ttriess 2 ossErf. (700, soo) i±, mrisfS2<ojg 

#(120) CMWiC^SitS-t^t**, 
[0 0 0 1] 

^•=6 'J f^^-cab&o 
[0 0 0 2] 

[t£*<Oj£ffi] iK5^A7nA>*'J (MR A 

M) l± 1 ooit3iS$;rtTv>£*>r •/<0/p:JS^'tt> * T* 

- K K9 4 /Oil fc&JfcOKJWfBfgTVW XfrbOT 40 
-^7n^i 0li4*>t:av. 121 14, ff##l 4 
t?ij*#l 6 fc<0XjftfcE«3ftfc«tfrtt>- : e , J-tefl' 1 
2^fiffifiOMRAM^ ; E , J7L"f 1 Oift. & 

>*»j-tjn 2i±, ru aav roj 

[0 0 0 3] 12lit*<?)MRAM^ ; e , J -fe>H 2 £75 
+0 ^t'JtJH 2 iikTvah*!)® (pinned layer: k"> 
Jjb*^fl7t@) 2 4 £ Atfg&Jf (7 M -if) 1 
tf. fcfVjhfeJi 2 4 14, 2c£P2 6 IZX oT/TJW, h 
JeS<ifclfiJ***i-*»fk«:^ri-4« SSW 1 8 08ft so 



2 

8<D H&^ttJ fci&ofc 2 0©^|5]0^ *><DV>-f*l#>U 
[p]tfbfL-5>C: 1 8*5 tU t \£>±it>m 

-pn. ru isi^ roj o-««nKiti6t*o ss* 
1 8 * i v vf vjh»* 2 4 14, 14 h >* jvmmm 2 

OKioT&HSili, 2 0 K± 

oT, g&Jf 1 8 t *?>±>t>f§2 4 tOMK, 
fiSh>^ ^Jft**** t * i £ iWffifc * 4 . Z<Dh>* 
^SJi^^fefVtCt^T^IJ, Z.<Dtztb, **V*)\< 

1 2 OiSSttt, g £/§ 1 8 Jo <fc feT >lt*!>B 2 4 Offltt 

[0 0 0 4] pt-t'J 7W 1 OF*)?)^ ^E'J -tr^l 2 
14, *a*»f^KJ:orSEJSS*L*-ffl*»** , ***w 

£fi^#i 4isit>^ij^#i 6»ctt»$*i&#a*mat 

IxUi^Iy^ fc? >±«6S 2 4 ICHLTTO t&W- 
fficO^flSil 8 nmitiV) >9#x..5>. ?'Jjf#l 6 
S-aoTm»iEI y^tL^^^t LTa#H xrt s £C, 
fl*#l 4 ^iioT^ofLl xj&*iifc*l,**§*i LTI#H 
y* s 4tl.o IfHxtHyliM^ilt, pt-=&'J-t;W 

[0 0 0 5] >*'J-feJH 2 O^^^T^jj^T 
K, &&Wi*OiS£i::i2} 9 ^x. +/-Hxi3 

2 OEI^^)#x.a# (critical switching field) He 
4 £<2.o 1 x&JLZfl y<D?z*><DW.ffi.<0±& 

M-fc;n 2 0[fi]#3ii J «)i9#*3t>^v^r-, am^KS*? 

$tL^ltni4*^e>^v^ 0 H x i> J: t>'H y # i" 
t, S^^it-Ttpt^e'; -t;H 2(0ff$ftl 4 *-5VM4?!l 
*#1 6±<0^t*'J-fe;H 2 29 s , W-fffitiHxi 
VM4 H y <0 TtLTj— ^(O-f^ffl ^ J: o T §3 0 # x. ti 

14, r#»aw*iifcj ^*'J-tr;utDfi?fL4o 
[0 0 0 6] lo07l/-(i»H, ^HfiS^-fb 

-rsiticj: -e<07 oias^sbt, -e-fLi-i 

OMR AM7 L^f JIiJV»TJ4PaS**ii:*o ^^'J 

T, I xifctil y#aoftfflKjeBLr*«-a«?$fL 
x i> i l>* I y ? H/^ * * 'J -t •) 4 Kli 
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[0 0 0 7] 

tea, **vTujft<Di%mt}<Dm\:*iEmiznmir2> 

[0 0 0 8] 

^e'Jfv^^li, *«±KKfi$*i&^y-tr 
y rw rt^fiSffti:Ei:t, i*rseo#&*w3E«:& 

T** J:? *tt»^E%K:aj*t*iL* 20 

[0 0 0 9] »1 ©ttKfcJJU*. 

[0 0 a 01 ifz, mi OjR*KJ:tUf, #ii^«SKO 30 

[001 1 ] m2<Dmmz±tiif> >*y t^m*^ 

d^Ol otzMfr£i 9 Kl"**^:/^ nitidis 

[0012] m2<omm^xti\L r*<4 xomftzw 

» ii* :/n -fe * offiMI $ * ft*"*" £ 7 ^- n ^»fl= * m ^ 

[0013] mvmm&zvm&te, m#<ommt& ™ 



4 

[0 0 14] 

[0015] >*y^<-f^tc*»t-6««ss»t*l«i- 

[0016]H3«>*y 7Vt>f * 5 0OR*Ht* 

3-^5 4 6 k. >^'J7l^>f 100 

2:. >f yf-O/O* 2 0 0 i:, Hffl L/S 

&*SJR*-f vm/Ojr 3 0 0 ^ StttL/#&^31 
#?.X-<f yfO;<>? 4 0 0 ^ ta*»7S«^^7f 
<D>*>9 5 0 0 t, 6 OOi, KS£iS7 0 

OkZ^tto >^y t-VnM^ 5 0«i3oo|S|t«jiKrJg7 

0 0 Sr*1-^ fcOt IT/^^flTV^^ KSEiB^'feO 
HJfe^Sj*. ^tVfA-f^ 5 0 0 10*4 v*«±tMSO 

»9r k * r ffl r t a*-e § 4 0 *»» *>*«j&s? k 

ovarii. 0 7 -HI 0 *#JSLTIMHKft&-r 4 0 
[0017] n>hu-^52(i. > -=6 y tVW * 5 0 

2 teflon- ^5 6 tC^MStt, 6 if 

thL/#ii^ (R/W) f-^J:{>7F^7-^ 

4 0 0&£Zf5 0 OftOAJ v3-<OY- h t:gfi? 

*BaEB1-*o 3>hn-952UW7 f 3-3r5 
4 tc^gE^tt, ^ijT'n-^S 4 fi^^ V?rt>9 2 0 0 
^5^:0*3 0 0l*|CO^-r y *<DY- Y \z&m$tiZ> 0 ^^e 
y T'<4 X 50^^7fiih7 k LT^?it 

tv^o L^Lft^ ? ^> fctittf, FET^MOSFE 

[0018] ^ y r 1- 1 0 0 it > ^ y 7***4 x 5 0 
<ntz*b<D7*-9 *ft»t«6 0 >^y ru>f 1 0 or-ti. 

^2g^l 1 0#*¥4fT^I&]^H«£L. 2 0^ 

iI^^fS]i:Sftt^o ^t*^i l oti, ^-=ey-fe;v 

1 3 0Ki3V>T?!li£#l 2 0 k&&-f2> 0 *y-fe^ 
13 0(1, l S /:fi 0 ov^f n?J^ZfittSS-1Sttt-6 

y -b;H 3 0 U:i3V>T3c^-r&. 3ff^Tlftl 10^: 

sMommfti 2 0^'f^rv^ o niami. 

If, 1 0 2 4 X 1 0 2 4 JBl±0>*y *»<DTl'4 S-ffi 

[0 0 19] 9fO/^/^ 2 0 0li, ?!| 

ig^l 2 0 4-, KSEi^7 0 O^^oyiJftdi^SSSl y 
Sfctt. 7^2 1 4 £^LT^> K (T- 
X) f:«Rfii)i:8fit4o ^<> * 2 0 0 U««$fL&« 
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a»7ooii, m*7L*mnt Lx&m-tZo xj? 
^2 1 2(i, yo»a**aa7.o o »i&*a#?*-f 

yf^O^ 2 0 0K*RttK*»1-*o RBL/tii 
^SiR^^ yfO^>? 3 0 0(4, 2 0 « 

SE2g7 0 0*fe^5S*a**»I y K> S fct4*>f 
3 UHLr^^KKlRftKlMlt*. ifc><> 
^ 3 0 0*4, 2 0 6 0 Otfcl 

Rfl9t:8«t4o 3 0 0 tt^mSEl® 7 0 

4 0 0(4, 1f 1 1 0 * >f 

1 2*^LTtf«a*m*I xi:l«fii:««t&o * 
^l?7M^^f yf^O* 5 0 0 14. fT2*4£l 1 0 
4:^7 > Ki:SKtti:*8t4o 4 0 

fthmmmi o o itnit^o 

[0 0 2 0] W«¥W^'J7 

200 \z&m*titinMM7 o o^fe, mm* tit: 

3 0* f BE«Sfi.&yijoyiJ*<t:i 2 0^ 59 
3i^^tt7^>^e i ;-t;vi 3 o ^KfiSft&tTOfi 1 

1 OHftlftSit&o xi3J:tfI yC 

XvX&J&ZfiZ&ftllxtsXXfHylt&l&ZtLX, * 
€HiH3 0O:Mi*0^?)li:ffl?^o 0 
©«8*>* I H/H 3 0i:tSat>fc*^ ^ff#ii<^ 
flt8E I x #±!B<D 4 ? Kin*. <b ft. 5!J»i&«fc1S8K I y 

s*>? 3 0 0il®ffi$nfe«8EiS7 o o^fcSnxfe 
fiho s*>? 3 0 0fcSttS*lfc*tt«7 0 0*^* 
y£ T- I yj k*4tiiW*, 

2 0 0 $ tifcWffiiE 7 0 0^^ 0#ji*SSE I y 
Sr T+ I yj UW^k^Ho 

[0 0 2 1 ] tVM * 5 O^tHl^d. 

SKI x i3 XI/ 1 y(4>^ l J 7U^10 0 1*3 K 

(14oT. >€'JfA^^ 5 0<oaS**gEl&1"& £ -? (w 

^x5 0-ci4, «8tLiB7 o o#«ffl£*^ge<t*tt«i-* 
fcftH^tt-t-^pr^ii^Witt I y * Ix££/&-r£o 
mS£^7 0 0 (4. i&J8-fe t^T*§, Zfz 

(4. Sffiig7 o o*iajs-fe>-t^«a-t*^i:**"C§ 
&o JSS-fe>*9-i4> ^^VTU^flO ooas£#i*n 
U maii®7 0 0 i:tHi^Uc ©JS-fe 
*I4I x£4t>*I y *PSEU **U*>H 3 0[*)<Ol£ 
«*^*eft 4o ««»i:ifiai:tf>IWtf>W«*:. 
H4 ^iiltttTmW^o 
[0 0 2 2] D4I4. ^-tU-teiH 3 0<Otz*b<DVk& 
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£<9^#^#x}&#H c (4, aS^JD-i-* i: t t Ktt 
*fcftOttli^&#;l«#Hcl4, ffl£E**ii»'*-*i: fc & 

*(4, ZittiBto«lf x.oWfttt*^ty ^ l/- v 
7 1 0 OrtOSIR^ttfc^^eU-fe^l 3 0KiDx.<b 

^ i J7W i o ooajgi4^ijji-^-e*^9o -eft^ 

[0 0 2 3] 115(4. ^^eu *>)V<dW3i£, >-*y-fe>i/ 
(4. i ^ji^ootti^'tv-t^^tiai^P^^ 

[0 0 2 4] 0 6(4. iW*Hii:»t&ta*iai*: 
-t^WWSr^f ^n^rXia-C*&o *&*tttt I 14 I x 

4^14 1 y im-tzttfxzza m&mmi otLxm 

US) 1 6frCi3V^T. 1 4^JD»^^ 

*>o m&^wfc i ^jstco^Tt4jaTt?$ e»"cBat 

[0 0 2 5] El 7 (4. ffla-fe 7 5 0 *^trKS£a 7 
30 o 0<O— *tt»JBO«E*H-C*4 0 *a«7 0 0i4. H 
3 U^$fL&«ffiiE7 0 0 0^ ^Ottjft^t (OWtlES 
t4:t#t^o mffi?® 7 0 0(4. a*-t>*7 5 0 

frh<o\&i)im^x^ sa-t>t7 5 o^^ffi*cj£ 
>*7 5 o^^^aa*i4, as-tv-9-7 5 o^ms^i 

EVT^^o pTSEKSEI (4. SS^>^7 5 Ol^oT 

^ffi^tt^rv^ 1 0 ort^ajsa^sfiujBHLT^t* 

>^'J-b;H3 0rtO««*SE«i*a«-r* J: -5 ^SEft 

1 x i fcJ4?U»a**a I y<7)^f^^fflv^:i:^ 
T-££o 1117 0 0 14. fif»#l 1 0 4fcl«!li#l 

2 0dffiH^ (4fc(4-&S*-6) :iWi4l 
^tcSSt^tl^) tot LTS^ntv^o fitn:Ri(4. 
MIRZtltzffmfcl 1 0 Sfc«4yiJ*#l 2 0<7)®^4-^ 
Uv^ 0 

[0 0 2 6] S femaag 7 0 0 (4, K£&ft*8fcl3ft 7 

6 o t . m^maisK 7 7 0 1 i^tfo m^^m^m 

K7 6 0(4. /<^T^mJEVBiAS*-^x.^>^i607 P 
50 D^77Wy^l/-7to^aS (DAC) 7 6 
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2 4r*tr 0 ^T^tEVBiASli, ffit/i;R2£»L 

X h 7 >i?79 7 6 4 <DJ^< y 9 fc«M*S*L&o iBS-fe 

** n1BOffi!fcTV*>f * (T^r -f 7s) 752 

t*tr 0 5 OOWS&omEEVte. Y7>V 

79 7 6 AO^-TsKmWtZtl&o ffeWjf'H A 7 5 2 
Ogfcnii, h 7 >i/A9 7 6 4 K *5 It * SflE V > * 
y-fe/H 3 0OfiW»OjCftt»«i-*fcae)^«|Bi-4 
J:^i:a«SjiSo ffi^mSKElK 7 7 0 h^>v*. 
^ 7 6 4(7)31,^^ fc»*i&tt«aE Iref^^7-'J io 
>?LX, m&^ffi.I*&J&^htz&<OiiV>Y^7 
- 7 7 4 £#tfo 

[0027] maan7 o o\*vxt<d£ ? izmt-t&o m 

EVDD* J fiJS-fe>* 7 5 Ois J: Vffi*«8EIeltt7 7 0 
tZtmZtlZo DAC 7 6 2 ^^0/M7^1EV 
bias^ &«;ttft»**w*tt*&«;ttf^*«ttl 
REF^IS^-r^o tzhlLti, »KS*irt:-*^ey-te>H 

3 0 K*^**^ fc*K*j&*l£«L I ft 

t Hfc^^Kti, DAC 7 6 2 i:J:ot, fiWNMT 
^IffVBIAS^J^o 20 

-&^*^«sEiB7 o otim^btir^&^m&K 
*-r^fto«ij»7 4 o laot, vbias^^ie 

«*CRSg-*"&i ta*T?S £ G DAC 7 6 2lin>hn- 
^5 2 (H3*#I) fc»«S*L*£fc**-C§. 
*Lfc><*y-fe>H 3 0 *>jr& 4: § fc. n> 

AC 7 6 2 M\ >*'J T W 1 0 0 rt^fift^ft*** 
1-afc*fcVBi AsSr^Hi - * J: -5 i:yn^9^Sft 
&^5f»i&v^ 0 ftfc>«9 K> Vbias£> >*V7l/>f 

^ff^o^sa-c* & £ g a*? s ttfc * y * ^ 30 

1 3 0^^n^^Al-^,c7)tciii-^i:^tiil^$ft4 I 

h 9 VvX* 7 6 4<^-;*lCi3V>T^*D£fl 
affift-feV* 7 5 0(7)iS^ffi*tEV^ ^^'JTU 

>f 1 0 o^atosfti;L/J ? otfiii ref^II 

t^o ^O^, *U>F^7» 7 7 4 HiSV^-cmffi I 
REFi:Wt^)^ 7-m»iL^^^tL. 1 Oitz 

(i 1 2 0 K#&*«atl£: LTjp^^tt^o USE I 
REF*:a«JUWSE-t-6fc*tC, SjS*>^7 5 O^S 

[0 0 2 8] ±M<DmWtmX\t, h 7 > V7 9 7 6 4 
li> WittI REF*WSEi-*«l»S*i: LT»f^i-* 0 
F7>yX^ 7 6 4ii, I re f*PBe1"4 
^-x^ 7 ^01EVbe (-T Vbe TO 

NJ ) «r«ffli-&=»^r'/<>f^i: LT^Sitr^* 0 

[0 0 2 9] ±tZ<DMmmmiZ±tUZ, lEV^ttffli: 

•tor. ta*iffii^*»j7i/'f i o ortofiffig so 
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tt*Sttft£ttflti-«. **t*>A, t&*l«!7 0 0 
*«IE*-&*:»K. > * y t^M * 5 0 OftftfrflcjfT 

m^htlhT\"f 1 0 O^SJgti. ^^eV-tr;i/ 1 30O 

[0 0 3 0] SJS-tV-9-7 5 OOWS^tJEV*. SJK 
^>t7 5 0 Ktti-&liBl&7VW * 7 5 2 (iOyVW 
Alt. *^et*nO#ttSr^*r^) ^mn^aatcSlRI- 
*£4:*;:J:»K >^'J-t;H 3 OOMiOfjtCKi: 

7 5 2 <D&n<DM$llZ<o\,*X&TX3LWt2>o 

[0031] §7m mmr^-i 7 7 5 2«±^>r 

5£ (1) jcL^or^ki-Si tw^otv^ 
[Sfci] 

fcrtfU VBEti^-f KOlJgOttE (Vbe TO 
NJ ) -C*0, k iti^*- K04*ttUtK#i-43e» 

[0 0 3 2] -IMSifli, ->'J3>Vbe^*- 
KOJS^lc, k 1 = - 2-Cab*o StfcR 2CB, ttx. 
tf*KJ£«:S:fflv»*cfcA»rs*o »K«tftiia; (2) 

ISSC 2] 

[0033] -mm^m-cti, mmmfaRziz^x, 

k 2= 1 5 0 OtfeSo M7^h, nffl<0^^*-KH 
omS^TVIiJSlTOi: j3*)-?&2> 0 
V= n • Vbe (3) 

[0 0 3 4 ] m»K I R E F *U->h57-(Cior 

(4) 

[0 0 3 5] *tU&L iREFl^T^i^Cit- 
[»4] 

In F =l J"~ l )' V **- V ™ (5) 

VBiASliDAC 7 6 2 K J: o Ttt*&$:H* 
[0 0 3 6] Ztifyz., ia^Ttrwrs^SK i <r>mu* 



(6) 



»H2 0 0 3-1 7 3 6 7 2 



[3sSc5] 



di \ {n-i) av^l r^ikzfWl 
&r~[ r 2 dr J [ ^ J 
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(6) 



[0 0 3 7] TU-flO 0 OfiSTCiittSIS I <V%Z 

;i«li 0 Hi 4 ti, r W i o oicov^ra i/a 
■7-9<d— 00 -cab So 10 

[0 0 3 8] — B.> %Wl<Om\&*' s ®&Z*'tt c =^ 

u-t;n 3 oo««»ose-fbi:om©«iE«»<>, 
7'-^i:ic.Tfttt4it!J s r-^o fWx., Agio 
T^M^Ogfcnli, 5S; (6) ^Mv^Tfft^It^T'i 

& O 

[0 0 3 9 1 SiS-fe>^7 5 OiZte^X, mty%9kn<D 
tmr^JX 7 5 2 ^fflV^^htlJ: 0, SS-t>t7 
5 Ofi, ®£J&ffi2>mi±V£, K3e^**8tEI» 7 6 0 20 

-tttv9)x. R5fe&*m«EEItt7 6 0 \Z ±v 
t\ »ii*«Sl£ I ^^U7H 1 00 rtOiBJKSSSl 

% KME S fr*> i *) *> Z 1 & o 
[0 0 4 0] OK-fe>*7 5 0 1*. >*y-fe;i/ 1 3 oco 

t7 5 0 ^> TU>f 1 0 OOTHSBfii"* CI t** 

(IH^rf) *&trZ.bWC$. »fltfe>*7 5 0 1*. 30 

#Sffii®7 o ott«gy«>aflE-fe>*7 s o«:-£tf 

£fc**T?§. i/^ti. *ii£>zSiK-fe V-9-7 5 0 Sr> IS 

1/^100 <7>ajS£T W 1 0 0 *c*?^oTJt«W— « 

fflJS-fev-9-7 5 0 £. «««7 0 0 c^— SBt 

1 3 0HiaSLTE«i-*^Hli*vs 
[0 0 4 1 ] ±HEtf>g£i£li. 3 oov^ro 

««*Jta*oH»^ ni4 \iZ7F£tiz> x -9 i-x 

#i*ffr"C**»<frfctt. mifiiS7 0 0ii. SiRSft*:-* 

•=ey-t>ui 3 oizm£&*ft&ztiz%:&ttm^fotT: 

[0 0 4 2 ] B7tli> mhr^J * 7 5 2iiVBE^ 50 



>r i o o offijst, «ffiaa7 o o i^o-civ^fcft© 
&li\zm&1rhtz*b<r>mk%rt LriS^f &c ^>f*- 
Kusnx-r. t <h fcaaawbi-iffl 

Ott»7'^>f^S:SE»Si:L"rfflv^ii:t-r*Ao Sil 
0&*»7V*^ -9"-^^^> 7xt-^ 

[0 0 4 3] H8l*fij8-t>^ 8 5 0 
WMUZ 0 0 Sr^-To liKSS 0 0 J*. H3£^3*t& 
SSEilg7 0 o^e^ot^oftfe*) i:fflv^:i**ti 
&o «SE«8 0 Oii, SJS-b>t8 5 O^^fflJ^ffl 
v>T. »J9MrV9-8 5 O^^Offi^tcjS^t^oT^mSK 

I*4x.^o iH8-C(i, fflR-fe OffiStt^ iBJK 
■fe>*8 5 0OMJS(J!)lEV"C*So prft**I^tt. 

[0 0 4 4] «% V. 8 0 0 tt£4tf$mXHft 8 6 0 

(i-ftto*,, yn^7ADlii) DAC8 6 2 

h7>^^ 8 6 4 03i/^^i:Sa?JiS« a* 
-t>^8 5 0(i. TU>fOfflft**gE<ti-&0^fClS 
a^'fk-r* nfl^HI&TVW* 8 5 2 Sr-g-tfo ^nO 
S«t:o^tli, Pii:«t^o SS4r>t8 5 0O 
MS^mEEVti. > 7>v**»J«lgSE7 6 4 C0^<-^ 

t^i^:S)ftt4o (UAm%Btt8 7 Oli. 

-maSr^JSEi-^fc*^)* U>h^ 7- 8 7 4 i&tto 
[0 0 4 5] 1X18 0 0&&T<D£ 7 \zmitt *>* « 

svDD^ajs-t>*9-8 5 0 izmnztiZo v A <omi± 
wmfai 10,12 o^epsn£ft&o vac 
It. mS£ig8 0 0;^ -tV r-v^^f^ 5 0 Cis^tv^s: 

[0 0 4 6] DAC 8 6 2^t><OA>f7^1EV 

biasi*. rnrnv DD* f »ii*ma 1 fc* 

Hfflv^fL^i t*cS:4*»5**»5ei--6o $^^mSE 

i **j*-t&fc*»cma«8 0 o^jflv^tLTv^v^a 

Vbi as^> >f *-y^«U«I«8 4 0 tUo 
Tfl5mJEffiHK3E"f <h^ ? r^ &o DAC 8 6 2li, 



(7) 
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DAC 8 6 2 ^ >*'JTU'f 1 0 OPiOiBKJEItl** 
-*-£'J&Kii&v». Vbias£, IXI 

T*§^)o V 9 * 8 6 4 tfJ^-^tCjSV^T^ftjSft 

w i o (xDm&m&m-Lt-tf-ox i REF^nife-r 

# U> M 9- 8 7 4 Kisn-cmSK I 
[0 0 4 7] ±E<OHifi®B-rii, h7>y^^864 

-y ^mvbewe vbe ro 

NJ ) 4 I REF^lSt^fcftCfflV^H^T'^ 

^iLtf SnrvJo L3i»Li**t>, tfe.vmW^* 
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* [0 0 4 8] mbT'U * 8 5 2 <D8fc n *J£lTO <t?i: 

me) 

[0 0 4 9] IliJKTO£CJ:9ttJtt-*£fc*-C* 
[&7] 



10 



*2 



(8) 



[0 0 5 0] fWA, JGlTOStjWS D £o„ 
[£8] 

[oo5i] sust:*ti-*maoje<f[:i±JsiTo i -5 k* 



(9) 



[0 0 5 2] 



jc 2 z ar ^ 

I/9T fi^TO X d £ Hi" Z 



[»9] 

* [ftio] 



ag 2 



(10) 



ar 



^ ^ar 

[0 0 5 3] ijife^t), IBttrVW ^ 8 5 2(7)1 
nli. 8 5 2i5«J:^R2i:o^T<7)|| 

[0 0 5 4] 0 9li, iS^S^^^^'Jf^M^S 

orto-*-=e'j 7i/^ i oo nov^T<59#ii^ii^*r^f 

Tti, 7 0 0i3 Xl/S 0 0O-9 t>m*i* *i***rffl 

V^:i#rj4o 0 9m T W 1 0 0ft<O&toK 
fc&^-t'J-te/Ul 3 Ote, Zfi^g^H^l *^1T2> 
X n uyn^yAgfL, fe«jc**>^y 4r;v 13 0li 

^^7f^>^ 2 0 0> 300. 4 0 0^J:tf5 0 0, 
& LKtl H3*fe ^ffiOfljf jffiMSE *± II 9 H {±7* S *l T v> 

[0055] r u>f i o o &yn^7 A-r*fcae>n#a 

m7 ^xz/msizm-rxd^, mi^i i 120 

t^t;, r w 1 0 oofflio, msE^8 0 ovmm 
titRnmkza^x^ rf^wi 1 osfci«iji#i 2 0 



R.dT dT 



(H) 



[0056] M 1 0 li. ^^vri/^f 100 Co^tO 
30 0 i *:ti8 0 o<oHov>fft^tfflv^: t^Ti 

fflV^ifc**Tft* 0 ?'JS^1 2 0Wt*MB7 0 
0*5 J: tf8 0 0 <DMm<J%m%tl±, ^^yfUOCJ: 
o X it Jffi f * - t "C§ & o 

[0 0 5 7] EI 1 0O«EB&|g-eti. 7>f l 4 0t:8 
a$*x&«3EiB 7 0 0. 8 0 0ld\ ^aofijR-fe^-tf-i: 

40 w 1 0 Qft<7>mmzm.ffiM7 0 0. soo^git^ 

[0 0 5 8] [HI Hi, **Vr'*<{ A5Q<DM1R2tL 
fc^^y-t-iH 3 0 4-rn^7A-t^>7l:46(0#^l:ai 

*L4#t, -f-O^ffifi, 18 H^Sn-5>l;iKiK8 0 0 
■e&-5>o ftii^ma I 4*> #^<^mifL I x ttzit I y t 
50 10 0 5 9) 7-/S1 OTMi, 'SJg-fe>-9-7 5 0 C 



(8) 
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Wffi^epnosiiao aK*>-9-7 5 o«j:v«a«7 o 

t7 5 0 taiMW7 7 0 (4^14, 1KR7 0 

o) nen*o$n^>mjE«r> ^'jfA^5o«t 

[0 0 6 0] *x ? */S 1 4 t^lft^DAC 

7 6 2 i:J:^t^pr?^ (i* ^-7>t:^ 
*L&) o n>fo-7 5 2 (0 3t#ffi) ti, D A C 7 

6 2 «&**Sft I 7 0 0i:lo $ *l 

4ifcC44ii: t »t«* t Sflt 4 i i: »: J: «K * 
&frm'?*W»I'f2>Zk&-CZ2>o *<0'ik, DAC7 6 

2fi> Vbias*RSLT> lREF35^7>y^^ 
ftU«P3SSi7 6 4<Dn V^KaEfr&tf i^:t4it^ 20 

ref£^ v-V yf-f&z tizz *) U 7-«S£i L 

[0 0 6 1] 6m i&ffi-fe>-9-7 5 0 

rt*> 6 4t:ffl*lEVt4x.4o IEVdd 

^\ ^€'Jf;^^ 5 060tt^4 3 ^iajK-fe>*9-7 5 0 lw 

ffiVli, 7l/>f 1 0 0^£S«ttt^PSC a 30 

[0 0 6 2] *-f 7 7^S 1 8T*(i> #ik**8ttl h 
^zsi?*? 7 6 4 Ui3V>T$ttSX^ft£mffVKL*:7&* 

v**ftU»g3t7 6 4 Hit I REF^»W*at3Ti" 
*-9o K»^W^ 7 5 2 «fijSSt#7l/>f 

& o 

[0 0 6 3] JgiR £ *Lfc ^ -=6 U -fe ;H 3 0 ^*7A 
"t&fc^C I x £5 <£ LP I y Z> Z. k § & 2 O (7) 
•ii^mirL I #**l-Ftlfr*# 1 1 0i«t WJi»# 1 2 
0 Kr&oTSD£ ^^L^>o ±fSO^fe^^v^T, IxiSj: 

[0 0 6 4] #^^mitl *^-t&fc*^±IE^^ft 
UifLtf, iSJ8-fc>-fr7 5 Oii. ^'J71/^100rt 

W^Sti&J: dict^o fWx.> ^-co^ftli. S&e^ 50 
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*53SII-i, > ^ U 7 1/ ^ 1 0 0 1*1 Ofil 4: 1ft ^ 

[0 0 6 5] S t KglJ<0?IJ*£: LT. T W (DiSffiOgE 
»KitLT**«7 0 0 **jE+*rt:fcfc, #&^@S& 
^yn^^ALgfM^^ —fix iajK-t:v*7 5 

[0 0 6 6] 13 H^i-Hr >^ii«ffit?6 0 0 W\ 

fv*>f * 5 orto^^'j-fe;^ 1 3 ooz:^it>tB^tttb-r 

fc^tf, 17>A4 (tran 
s- impedance sense amplifier) ^ ^3fi£A-fe ^^^tH® 
SI (charge-injection sense amplifier) > Hlt>-t>^ 

;v 1 3 00— *«»*rBE*flH*fcae>lc, lo<D-fe>*ig 
I8S6 0 0**12 3 iC^^ttTV^o HERKIi, >^eU7 
Wfc, $ ^ C# < O-t > y > /t-VnM X *Sit 4 i 

[0067] t wrtKOisjtf 1 o&mzwz 

X50 Offi^C0^fg<7)ffl^tCig^-r 4 «fc ? Kffl •> 

[00681 >-=eU7U^l 00 *-*^Tfl|V^6*L*^ 

(gmr) t-vnm^. (mt 

j ) i3 J; yfffe^ ^ -f > u -fe ;v-co J: o * ^ ] ; 
Sr. ^^'J7l/>f 1 00i:l5V^fflv^ii:i*tlSo 
[0 0 6 9] ^-^U fV<>f* 5 0(i, fplJAV^ffljiH^v^ 
tfflv^Wit^tl^o 1 ooffl^li, MR AMI2 
I^y jL-;i/Sr^i-^n > t: jl-x-t >^t-VnM^T^ 
*o MRAMSf^ya-;Hi, ftJWE«0/c*J)H 1 o 

& O 

[0 0 7 0] M R A MfStS* vj-- ;Hi, yVfY-J-f 
3 > t: - ^ , v ;v 3 > if - ^ & i ir-^-^^o 

[0 0 7 1 ] ±EO|Elfc®SUJ:*ia8E1t«a!!*EEjS 

[0 0 7 2] ^<'Jf/<^5 0**S!H>4!ii6}B»* 
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[0 0 7 3 ] jaT£i5V*Ttt. *&W<Dm* <DffiJ&Wft 

1. ^UtVW * (5 0) T^o^ >*'J7l/>f 
(10 0) t , » 1 OIXX (7 0 0, 8 0 0) S 

2 omaas ( 7 o o . soo) t Srftx., irfa^ * y r 

W (10 0) it &9Lk* B^K-LKEItSft*-** 
y -te^ (13 0) OT W (10 0) i:, mffS^y -b 
* (13 0) £*S^$ft*tt»<&»l(0*# (110) 

fc. ItrlE^y (130) «£^£ft*«3&<oiji2 

(12 0) t £«Sx., mrlBtS l (110) io 

i±mzm2<Dmte d 2 0) fcunE^y-fe/u (1 3 

0) Hj3V>-c£HU ItrE* 1 ^WSfcJS (7 0 0. 8 0 
0) l±. mlfS»10ag# (110) KaW?tt«S^* 
ft. »KSftfcifSlO*#: (110) i:*10ta*l 

te^^yrw (100) o^KS-^i-^^^icEa 

£ft£fg 1 CDi&SHr (7 5 0. 8 5 0) mf 

em i oasHr (750, 8 5 0 ) t*. txreiit 1 o 
u T»K**yru<f (100) wo 

h (700, 800) 12. mmm 2 02»# (120) 

2 . TitfEtS 1 <7)SJS4r V-fr (7 5 0, 8 5 0) W\ SjK 
fctt^«»^&JSffi**i"a«[»o46»7*y<>f^ (7 
5 2 . 8 5 2) **ti\ ±« 1 KE*<E> > ^ y 7V<>f 

3 . Htffiig 1 cOSJS-fe V* ( 7 5 0. 8 5 0) li. mTf£ 

» i omat« (700. 800) <ommwm (7 6 4. 

8 6 4) fc*S>&3ft&. ±ai fcE*W»*y -rVM 

4. flFEftUflPSI* (7 6 4 . 8 6 4) li**£«aLOSEft 

5. frlB«SEiB (7 0 0. 8 0 0) 12, HJEttigBSfE;** 

fcfl&E*io*di*«»££j«i-*. ±^7^is«o> 
*y t-vnm^o 

6. ffiEft 1 Oi&K-feV* (7 5 0. 8 5 0) I*, »1 

7 . frfBSS 2 DttXiR (7 0 0. 8 0 0) ii. fulfil * 
'J7W (10 0) OSJK*tfc^&fc#USEfiSft& 40 
SS2(OiajK-fe>-9- ( 7 5 0. 8 5 0) £fit*_. mrfSSS 2 
OiSgE-bV* (7 5 0. 8 5 0) li, MeKl2^tXS 
(7 0 0, 8 0 0) \Z£oX£.JSL2tl2>nZ2(Dm&fr'g t 

sttfusu ffiE>*y (100) rta>i&«aei& 

8. ^tvf^>f^ (5 0) *c*3v*TS&*«it*£jfi; 
t^JStiot, flSriE^^ey rv<>f * (50) 12. ^ 

t'J-ir^ (130) 07M (100) tME>*U 

•t^ (130) tc&fr 1 (omwt, mm 50 
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>^y^r;P (13 0) Htt-&*ii4«ftO»2 
(120) jWr<fct 1 oOiaK*V-9- (7 5 0. 
8 5 0) Sr*-T-I>^*< t 1 O(0m8E?S (7 0 0. 8 
0 0) ttfi, mffE^ftti. #ji**«* t lKrE» 1 o 
ag# (110) 0 7*>OloUffift*£fc3i*"C§4 J:? 

-/t. Htrismsftag (700, 8 00) cottr 

EfiK-feV* (7.5 0. 8 5 0) *>fc<Offl*«:$tt#* 
^77/^ WESiS-ir (750. 850) 

9. fflEffiflHrV* (7 5 0. 8 5 0) ^^Offi*Sr$ 
ttfZ^mrEXx^"/^, ffiEVSKat (7 0 0. 8 0 0) 
OfflJffllg* (7 6 4 . 8 6 4 ) Kisv>T, "BJEfflJK* V 
t (7 5 0, 8 5 0) OtEtSW^f-^H 
tr, Jta8KEW*So 1 0. lfflE»i£*W8tt«:£Jft 

-r^mrE^x^ ;m, «rE»a*«at**&ae*t*iw 

[0 0 7 4] *RBO> j ey 7V<>f *(50)li* 

-ra^-ty 7i/>f (loo). S^KSSfiSftfc^y -t 
^ (130) co r u >f . ^ -=e y -fe ;v tens * ft fcfi 1 *ff (n 

0) . > * y 4rMl30) fcft^S ftfcW*#(120) 

-2>o -rv^*(50)te. >*y 7U>f (ioo) 

181(700,800) *«£*o ^T«0#a*«*tt, 71/>f(7) 
MJ&iPttfc* Z> izfty^mt-t S^^EU-fe ^ (130) 
*OS£-ffcSrP*r& J: ^ ^JS*ft*o mffizg(700,80 

Srftfti- ^?UJK -b >* (750, 850) tfx&it^tl 
&o >^y^<>f^(50)Ottf**#±LT*ifciBS:ttjE 
i"*^5?ti*^ 0 ?® (700, 800) (i. #ii<^ 

fc raw * £ t a*-? § * -c 

[0 0 7 5] 

[Hi] ffifC^t'JTl/'f^tlT^So 
[H2] ^w^^e'J -t;vo-'(ttt^4-^i-|llT-*4 0 
[13] *<r>—nWfc&<r>Wkm-?$>ho 
[EI4] ^t>;-t^t:ov>t©, -tt£t>*>Va,!fr 

[16] ifi«£ttKtt+*»&*«»KJ:Affi«*jFl- 
[@7] « i w^jfeB^n t 4«StiSo«*ia-c**o 
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[BIO] EI 3 l^t^^'J 7W Kov>T£Ht#0# 
[Ell 1] #a*m**:*J(S-i-*fc*0*tt*:jp-i-*it 
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*5 0 ^^e'Jf/M^ 
10 0 >*'J 7 W 
1 1 0 ff^fr 
1 2 0 yiWfl: 
13 0 -fe/l/ 
7 0 0, 8 0 0 ; 
7 5 0. 8 5 0 iBK-fe >^ 



[mi] 



[B2] 



[15) 




:b3] 






















! 

i 

























[H7] 



700 







R/W 5 s — 






54 



[06] 




110, 120 



10 



12 



V 



©- 1 

18 



(11) 



&m 2 0 0 3 - 1 7 3 6 7 2 



[14] 



[18] 



(Ob) 0-- 




■100 



600 



_840! 



v D o< 



7 

n- : 



A5Q 



Vbias 



? R2 



iREF 



tf 



S7Q 

J 



[19] 



700,800 



700.800 

K2> 



120- 



132 



- 



V A 



700. 800^ 



V A 



[mi 0] 




700 



[Ull] 



y-810 



r 



S14 



>-Sl2 



(12) 0 0 3-1 7 3 6 7 2 



T> 'J *£**H# U 7*/U-7*H95014, 
*/<f— A /<-A • 7^ — j- — • 22434 



